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Abstract Of JP7302889 

PURPOSETo remarkably lessen the defects 
in the single crystalline layer on an insulator by 
sticking a second substrate onto the 
nonporous single crystalline semiconductor 
layer made on the porous layer of a first 
substrate, and then, separating these two 
substrate at the porous layer, and then, 
removing the second substrate and the porous 
layer on the first substrate. 
CONSTITUTION:The surface layer of an Si 
single crystalline substrate 1 1 is made porous 
12, and a nonporous single crystalline Si layer 
13 is made hereon. Next, another Si 
supporting substrate 14 and the single 
crystalline Si layer 1 3 are stuck fast to each 
other through an insulating layer 15 at high 
temperature, and then those are stuck 
together by anode junction, pressurization, or 
heat treatment, or these combination. Next, 
the boards are separated at the porous Si 
layer 12. Furthermore, the porous Si layer 12 
is removed selectively. That is, the single 
crystallized Si layer 13 in film shape is left on 
the insulating substrate 15+14 by etching only 
the porous Si layer 12 by electroless wet 
chemical etching. Altematively, with the single 
crystalline Si layer 13 as a polishing stopper, 
the porous Si layer 12 is removed by selective 
polishing. 
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1 2±IC#^?1®^^S¥^^©1 3^?^^-r 

aig (a) . (b) . w!m4¥0jimm^^^^^mi^mi 
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mi2{z:^ur^m-t^xm (d) . g^^j^^a^ti^s 
2(0mi¥ (14, 15, 13) ±jrs^n^^?Lfi®i 
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«^ 1 1 ^m^-r^s^^nm 1 2 ^t^^-r^xm^mr^ 
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nmm^^.^r^xm^mT^ z t ^i^vsLtr^^mn^^ 

zti^mu^^nm^^^^iom{^L\yxm 
w^9^^'^t>^xm&^o}xn^nfxom^m\ti>^wt 
mim 2 \zwsk<o^mw:^m^W5^. 

xh^m^m 1 s-siiti 2 \zmmo^m^mt&(o^m^ 
& 

m^m 1 2 xz^ay^m^^isLo^wsm. 4 

t^\zmm't^ztiz^^ff^ti^mi!im\h^\i^\±2\z 

t>^ktz.mw(09^ 0 ^t>ikm\z^ vxm^f^'j^mzisi&'r 
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2 

^WiXzn\^xmm'^-h^is^\i^z,}L. (r>^n.<hh\r> 

±* i&ia^ 2 <DS^o^®±cD/>;^ < t h^-^^zmm- 
^mm.2\z^(n^}mm.<o^W5^^ 

tl^-^mzi. Off *>n<5^«?i 1 X« 2 JCl5®<Z)i|i^«: 

a? 1 ^^u\t2\zwm^Mwmm>mm^. 

^® lcJfe;?^i2,*Ufc^H®0Sx4^;i'^-tci: Off t>n 

Cif^«2 0] ms^mM\z^\^^^mi. ox/\ 

2 1 1 lltE*?LMM(D#?L««, 10-80 

%<Dmm\z&^m^m i ^^^^ii2\z^<D^mi^mm 

(000 IJ 

^zmr^. w\zwL<\t. mmi^^f&$>^im. m^ti^ 
Awx, Mm\slmzmr^^^mi$imm(of^mmizmr 

[0002] 

tt. i/»j3> :t> -f>->:iu->^- (SOI) 
tLxsE:<m^ti. miSi(osimm^^^f^&t^/vi 
^sim^x\tmmv^f3:^^^^0^^j^^somm 

nr^fc. T^a*?-^. so im^mmr^ztx. 
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3 

5. ^y^ry'f^m±r^^. 

[0 0 0 31 ±mv:^^o^'r/uz^^±<D^«om 

[00041 Special Issue: "Sing 
le-crystal silicon on non 
-single-crystal insulator 
s";edited by G. W. Culien, J 
ournal of Crystal Growth, 
volume 63, no3, pp429'^590 (1 

9 8 3) . ^r<tt, mm^^yr^rmwihiz. 

m^tlX^D. iB^j^ilLfcSOI^^LT-^©^ 

ot;^$-ii-a<ds iM-^<omx. ^vx^^r>hm 

[0 0 0 51 1. Si mi^^m^^mmmm\z. 
s i mi^s^^i^j^i-s. (cco^^iw«. S102 ± 

2. S i#ftSS«^ci:)t)©S^gt4@tLTfiMU 

oTSKfcs i 02 ^m^-r^. {c<Di^mti. s i m<o 

[0 0 0 6] vis^Xy. ^%^^m^w&\t. i^mv. « 
[0 0 0 7] :Lo^ou^tfs^^s mmmm 

^«l^## ^^5^ DX tr^^ li^S 
[0 0 0 8] 

^mtLx. cvDizjio. ¥is®©s istfcj^f 

rSlxtfi5'4^v^;l.j^:g$-&^^^, I^S®S i S^fdL 
^jai3ifc:cfcD®ffi^A-iPixkf^^vi^;p^Xg$^-s 
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SK:<i:0#fiiiB&S iO* ±iCl$^$1i-5m -^-U 

(Zone Melting Recrystalll 
z a t { on) it^^BtlXl^^. Z.tif^<D:J5mz\t^ii 

&miz0i^0fs\m^nLx^r). i^'^^t^kz. xmmzm 
' i^^m^m^^. Sit. f-A7x-;i.j^T«. iR^tf- 

Si^^O^PIfifCl^jS^f^^. ro^^. Zone M 
el ting Recrystallizationj^ 

ifih^th^mbx^r)^ itm:kmm^m^m»t>yi 

[ 0 0 0 9 J ±12 2 ©j^ttTfe^ S i SfeSXtT^^^^^y 

[0 0 101 1. vm(omit^^m\zm:^^x.y^>iri$ 
tiTzs i mi^^mmz^itm^m^v. f^m{tmii\z^ 
i^&s im^s i^^tmcmm<mmLtt^. sis 
wi<ommif^^^m^^-ox. ^i*^jsasijB.hicv« 
izm^nxmm^m^ntts i mi^^m^^m^-n^. 

i ^»W5^rD>fejp<*tQ'r*xe. misss i^« 

^mm^mrnvxi^mhrcs im^m(DS!^^m'xm 

[0 0 1 11 2. •9--r^ry^?X (S IMOX : Sepe 
ration by ion Implanted o 
xygen) t^^tl^S I ^^^mWi^^mmcO^:^ 

>SEX\z^r) s i o» ®Si^^-r^:5^j^T*o. s i y 

L**l^;ft35t^. S 1 O2 m^m^ti>i^tb\z\:i. 
mm-i^ty^l 0'» i on s/cm» J^±'bttA*r-5ie^ 

[00121 3. ^nms 1 <3DKfl:lCj;5Sim^fi|ir 

<fcOSOI^ig$J^^^5;^j^. rcD;^i^«: PSS I 

H^'Tffi. J. Crystal Growth, vo 
1 6 3,5 4 7 (1 9 8 3)). t>L<«> Xtf^4^ 

i^Y)i'^^t/^s^-=:>^fzx^xmvt\zm^v. 

<fcOS la^Ht^J:alCHFS^^e+<D©flifl:*telcJ;r> 
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mtmwz. j5^. s i^ifesste^, mkitbrcm(o 
[0 0 141 i. mm\z^mmt 

[0 0 1 51 *;rc, 2©Xy^>^^tti^-;a:»K^tc:^ 

i^«)SOiJi©^S<i;5^^v^l?cofgMi^*^*S (c. H 
arendt. et. al., J. Elect. Mat 
e r. Vo I. 2 0. 267 (1 9 9 1). H. Bau 
mgart, et. al.. Extended Abs 
tract of ECS 1st internat 
lonal Symposium of Wafer 30 
Bonding, pp-733 (1991)> C. 
£. Hunt, Extended Abstract 
ofECS 1st International S 
ymposlum of Wafer Bondln 
g, pp-696 (199 1)). 

[0 0 16] ^^izm^t>^^m\^^:^^^^i$^mmt. 
±m5^ifimm • xv^>^^^i: omsmzm^tEti^x 

-5. 40 
[0 0 1 71 LifedtoT. fiSD^^3lJ»CJ:^SO I IZ^ 

[0 0 1 8J ^ft. is^7.\z^^ti^^m^^m}i 
Tzmms i/itt. mwiom^^^^Kfskvx. 

ctiz^-DX^o. m^. s im^mmvxh. mix 
mn&mnm^tui^fK so 



coo 1 9) tz^bx. 3tsjiaes««. yt^m=i^x 

^t^tX\Z^\f'^XM,^Xh^. ^\yX. "h>'tf--t'^ 

it. MmmitT^izu. n^mttmmm^ifi^^-mtti 
5. -€-a>ig«, ^mmvL&»±tzmn^Hx\^^^m=Ft 
bxh&nrc^^^^mt^^m&m^m^^xi¥mn 

[0 0 2 01 bfcd«oT. IfSSS i^#ieSS IT 

^»^^t^n^iz+^ui&&^^^rcmmmir^i^&t 

(002 1) ±xm^ytJ: D \Z. it^^^^mi^COy'/U 

:x.i^m\z\t{t'^^^mi$(Dm^Rm^^^xtti^ x^^ 
mmwm\zmmxh^. 

[0 0 2 2] ^^\Z. S i^«±JrGaAs^©{b^«^ 

^i'^9i'^mm^%^<D^i^\z^r^. ^oj^^K 

[0 0 2 3] s^c, ^^(Dax:7w' y h<^^?o-r^>;t«i» 
^?ISS i h\Zit^^^mWt:lLY^d^^i^^)V^^^^ 

[0024] zio vTzutiK *mm<D^m^x;^^^m 

H^tt, ±]^Lyh^,«IC^^, 5felC^^lT5-2 1 3 

[0 0 2 5] mwj^m\zm^^nyt:^mt. '^o^^^o 
ohox^^. m^. ^Knmmm^m»mm±\z^^ 

&^mi^mi^^jiy^>!f\z^m*t^zt^^wtt 
t^^mmff>mB:^tkxh^. 
[0 0 2 6] ^^:^m\t. ±m\yrc^^i^^bm^& 

xh^b*«Hic0nnff, ^^&mmzmmm^<o^ 
^\tmit>x±^^h<otyi^. 
[0 0 2 7] immo>u&i] :$i^m\t. ±m(o'j^m\zm 
^^ntc:»m^. w\z^mLrz^m^M^(Di^m:^m^ 

[0 0 2 8] ^^m(Dm(Dmm\t. ggittciffitiT. :k 
m^xmnrcf^^^^^-r^m 
i^astg§^iiT> ^m\zm^:^nrz^m^mi^^\<'^\t 

x^wios^o. im^ii\z^f6<omiy<^uif>m^&m 
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too 2 9) ^^m(omzm(om\t. mms^ otis 
[ D 0 3 0 J *»?gc!>3E{csii<D s dilji. s o 1 mmoi^ 

[0031] 

ro 0 3 2J fiP^. *»l90*^<«^S«(Df^®^&<Z)|g 

1iT«l^^nfcS«^^iOS#EM©J;i:feV>T^@T^X 

^g25^ai^n:fc^20S«r±icE$nfc^fl.®e^ 

(0034] 

^f^^r^z:tiz2:D. 3^iimm^^^Litmi<omi^ 

[0 0 3 5] 4c«?gicj:n«. OtS^ttS 
m^m^oAT. ±Mft. ^-tt. mm^. nxho® 
[0 0 3 6] i^tt. :^^m^^tt^. SO I mm<0'>zm 
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mmmm^^i^mr^mzh. musos^. sim 

[0 0 3 7] *^i3gii:feliT«. ^dfLM^^^ft-UTSd: 

^2^i:i±\zjfm'r^cti}^rt. ^$m<o-:^<Dm» 
[0 0 3 81 :^^m^^v^r\t. mw<omm\z^Kmm 

[0 0 3 91 *S5?9©*^ft:S«©ff«:*feS'>Urj> 

[0 0 4 01 ^?IHS I(Dfi8««^«poros i t 
y\Z^r^mf3^^iA. n)V^S \ ^r)%'Y^\zm^'^t^?L 
^n*. fct^tf. poras 1 t y;&«5 0^T*tXtf 

^t. irfi^^ns \mf)m9i^fi^^t\ztt^. ^ 
[004 1] Si s«»H Fmt^m\^^ttm«L^gimiz 

^ISas i^mmz. 3 3g/cm» JCit'^T, H 

F«aifi9S«r5 0-2 0Xfc«^;&-e-sriT-ea)?gj[ 

$1. 1~0. 6 g/cin*CD^aiC^^$-tt^;it3^« 
(0 0 4 21 ^Uns Wt. Uhl i T^{Z^r>Xl 9 

5 6^\z^^m^(ommmm(Dm^mm\z^\^^x^^^ti 

Tz (A. Uh I i r. Bell Sys t. Tech. 
J. . vol. 3 5. 333 (1 9 5 6) ) . 

[0 0 4 3] ^ft. ^i-fss,mitmmit^\z^n^s \ 

l.X^'^^ (T. ^irii^, J. Electroche 
m. Soc. . vol. 12 7, 476 (198 
0) ) . 

[0 0 4 4] S i + 2HF+ (2-n) e* -S 1 Fi 

S 1 Fj +2HF~*S I F4 +Hj 
S 1 F4 +2HF-*H2 S 1 F. 

Si+4HF+ (4-A) e* -S!F4 + 4 H* +A 
50 e- 
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S i F4 +2HF^H2 S I F& 
[0 0 4 5] £(±CDrt;6^e> jE^LcDSfS-T-SPSS i 

tt*?lHft;$n*dt, NHS itt*?LHib$mv^. 

m.^rix\^^^ {^m. ^m. ^m. nm. mFf^ 
mm^&mmw^^. voi. 79, s so 79-9 

54 9 (1 9 7 9) ) * (K. Iiha I, So I I d- 
State Electronics, vol. 24, 
1 59 (1 98 1)). 

[0 0 4 6J UA^U lKi9«NSS i T^n«*?L®fl: 
SnStO^^fefeO (R. P. Holmstrom 
and J. Y. Chl,Appl.Phys. Let 
t., vol. 4 2. 386 (198 3)), PS. N 

[0 0 4 7] #?ISS ] @lc». iSlim^^ftt^rcJ:^^ 
i';i'^fi5li:*;i^:'bprtgT^'5. rc/cU i 0 0 ot: 

[O 0 4 8] ^fz. ^Knm\t^<Dp^mz±m(o^mt(^ 

(004 91 mt&mmmi] mi (ay^z^-r^o 
\z. tLirmiosimiM^m i^m£vx. -e©^ 
mm^^nniti 2U ^ilhs 1 1 2±iz$^3^mm 

^SSiSld^^^-S. (01 (b) ) . 
[0 0 5 0] 01 (c) lc^-rj:^lc. 
a>S l3fe^S«14a:mi^&S i^l a^^^^i 5 

tt^. cntCctD. S JiJ^S^l 4i:¥^S^l 3t 

isss t SI 1 4 ±<D^>i< t t>~:3&K: 
f^^r^. &^i^fl^&ttoi9£&f^$^3«llla-pa& 

[ 0 0 5 1 ] ;fcic, *3ias 1 )i 1 2x^^»mr^ 
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(01 (d) ) • Si ^^^WLm\t. ^UnS 1 1 2/ 
#i»^S i^l 3/tt&Sl 5/S l^«fS«l 40J: 

(0 052] s e^ic. s i 1 2 ^mm\zw^'t 

a. 3l^(DS i OX«;5'>^St. ^S^i«^?l®S i © 
il^Xty^>^^T^^^^, *SV>W^e5JC7;V3- 

$^V>T. *aSS 1 1 2©^i&Mm«ii^ft#Xy^ 

>^l/Tlfi&ttSfil 5 + 1 4±lc»K^L;rc*teas 
USS I (D»;*;;fe^ffi»llcJ:Oji«©S i<03Lv^>if 

ftTt>a««ic*aMs 1 o;^^x^^>^-r^ca:At 

[0 0 5 3] db^\i^t. wm^s lei 3^w«xh!y 
n-thx^ms i 1 2=£s#^ef^T?i^-r5. 

[0 0 5 4] 01 (e) *%?^T^'^n5^l^^«: 

mwLii^ni^n^. tm.^mwii 5 + 1 4±ic^igas i 
mi^ifi^Wiz. hti^h^'-\znm^^nx. ^x./\± 
mz. xmm\zfi^^^ni>. z^ov^xn^ntc'^mwrn 

m&\zm^-r^ c ttt^^^. 
[0 0 5 5] ^ 1 OS i 1 1 m^m.n 

I 1 1 1 LT^-rs. 

[0 0 5 6] j^^miZ^\f^X. ^JinS 1 ®T2:?OS 

DmBvx0^iimm^^vz>^-r:^m. ^n^no^i^ 
ir^^iBA'S;^^* ^iim\zm^tkmm^mx^:^m^ 

[0 0 5 7] *«g9lC:feViT. :^i>«lfc:2lLfc#liaS I 

mo^nm (po r os 1 1 y) a. -j^«ic«i o-- 

8 0%<0«5®r*D, <fcOiffSb<tt. 2 0-6 056© 

42? [0 0 5 8] [mmWimm2] 02 (a> 

IC. Sr^lOS i¥i^^X«2 l^r^lcUT. i^©* 

®^^^?Lg{fc:2 2 u ^?ims i 2 2±iz^^mm 

iteiilS i®2 3<&J^^TS (H2 (b) ) . 
[0 0 5 9] ^IC. 02 (c) \Z^r^v\Z. 535^^ 

^xicf^^^n^5tSjaiii^s«2 4<h^i^ss i@ 

«2 4 2 3 t\t$mm 2 5 ^^LT^@IC|S 

SO ^-r^. 2 5 »^lgSS ]Ji±. XSiift^S 
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[0 0 6 0] 'A\z. ^uns im2 3vm^^^m'r^ 
(m2 (d) ) . ^m^&^^M^Lmu. ^ms j 2 
2 s i ® 2 3 /mM 2 5 /3fcSiatt^«fS« 

ro 0 6 1] $6ic. #a®s i 22^m^mz^r 

€:ffli'^T, *?i®s i 2 2iD^^mmmm^it^:cy^ 
>^i/T5tSiai4^ftS«2 5 + 2 4±\zmm{tLrz 

oiz. s^ms i <om:Ku^mm\z^t)mn<os i ox 
y^yifWii^^m^tf^iz^^ms \<d^^xv^>^^ 

[0 0 6 21 *^«ritt. ¥feas iji2 3&PSXhy 

[0 0 5 3] 0 2 (e) ictt, ^%^T^e>ns^^^ 

^fi)»t^$n<b. 5^i3{$^1^i^2 5 + 24 ±(cm 
j^aS i ®2 3 j5ft^je(C> L*^t>i^-fc|iiJSfl:$nT. 

[0 0 6 4] ^/^^E®2 5«>i<Tt>AVi. 

(0 0 6 51 mi©s im«gssfi2 itt, mm^^nm 

i mf^&^^2 1 1 LT^T^<&. 

[0 0 6 61 immmiskms] a 3 (a) jc^-tji^ 
mrm \<Ds\ m^^mm 1 ^^jitLT, 

gliS^#^©^3 2 *a®S i 3 2±IC#*?L®* 
l§aib^«^^S3 3&J^^*r^ (S3 (b) > « 
[0 0 6 71 03 (c) iz^-r^oiz. 
O S i 3 4 i^teS^i^ife^i^g 3 3 i 

»Jg3 5*:n^LTaiaTffi^2riTfc». ISSm^, 2D 

OWD'&tui-^.. rni::J:0» S l ^J^te 3 4 i^iKf 

sji 3 3 ^»i%a@3 5 ^:n^i.T^ii(c«^'r'&. 

ja 3 5 tt*teS^b^<gbHi^^/g±, S i ^^Sfi 3 4 ± 

[0 0 6 81 A\Z. ^EHS 1^3 2TS«&^grr^ 
(0 3 (d) ) . S i XWm^mt. ^aSS ! 3 2/ 

[0 0 6 91 ^a©S ! 3 2$a#iWlCi^^f 5 
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5^>^LT^jikttS« 3 5 + 3 4 ±JrHi(KibLj/S:^i^a 

[0 0 7 0] mi^m:,^m^mwm3zm 

[0 0 7 11 03 (e) :^^mxm^ti^^m<^ 
&m^^^ ti^. m^fSLMS, 3 5 + 34 ±(r«lSigjb^ 

10 ft*gM|:B3 3At¥SlC. Lif^h^-^zmmfttStlX. 

o:c/\±mz. ±mm\zm^^n^. c^vx^i^nft 

^mttift^'j'm^mti^^ojs.i^^M.xmmizm 

[0 0 7 2] it^^^mi^m^tvxm\^^^m^^\m 

[ 0 0 7 3} m 1 CDS ! i \t. mw^nn 
S i ^m^Lx. ^mw-m^tm^x^tsiM^^Mtix 

20 i ¥«^S«3 1 h Lxmnx^^. 

[0 0 7 41 [|l;ffiS8«^43 H4 (a) \Zmt^o 

mm^^jimit4 2 ^?lss j 4 2±{c^^?iem 

fitSft^4»¥^«:S4 3^J^^fi^^ (^4 (b) ) . 
[0 0 7 5] A\Z. 04 (c) tC,^r<fc^lC. Hll^:^f 

9x\zRmtiti^ytmj&m^m^4 4 ar^j^s^^^u 

30 tt^S«4 4i:#teS@4 3a:tti^®4 5€:frUT 

^mzf^^-r^. mmim4 s\mi^^\:^m^nwm 

±, 3feSiS«3£»S«4 4±o:l>;&:< ih'b-^lc^^'r 
*5lritt»attt<J9»«*tt3;5^3ttai3"Ctt0'&*) 

[0 0 7 6] ^a^S 1®4 3TS«$^irr«» 

(04 (d) ) . ^m^V£3L^mwim\i. ^ass i 4 
2 /w^^^^^^mwm 4 3 4 5 /^taistt 

(0 0 7 71 $61-, I 4 2*S«WlClSfefe-r 

xy^>i/m^m^^x. #afL®s i 4 2<D:f^^{t^xv 
?^>iyi/T»attSS4 5 + 4 4±»c»Mfl:Lfc^<ga 

^t^^^rni^^ 4 3 ^a#3i!-j^^T'5. 
[0 0 7 8] $>i>v^\i. mi^^^^^^'4^i^m4 3^m 
mxhv/^-tvx^Kms 1 4 z^mvimmx^^'t 
^. 

[0 0 7 9] H4 (e> \Z\t. *^§gTi^6n^¥^^*: 
S««f^$n^. )l£3ji&ttfiHtS«4 5 + 4 4±K:# 

iteSft:^ia4i^^©4 3 30^jwc. UA^^^-jc^iins 
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[0 0 8 01 W^tmA S\Xit<X%&},'^. 

[0 0 8 1] ^los imi§sgfe4 lit, nm^^n 

[0 0 8 2J [*ilil»055] 05 (a) {Zwrt^O 

sr® 1 ©s 1 ^jfe®««5 1 ^imvx. ^om 

ffiO^M^&^^LSItS 2. 5 3 mm(D^^%s \ 
5 2. 5 3±tC#^?LM*teS4^^^#S5 4. 5 5$^ 
(35 (b) ) . 

[0 0 8 3] ^Jc, 05 (c) rc^-Tct-^Jc. 2tt03E 

^;Sfi5 6. 5 7i:^eS¥2i«:Ji5 4. 5 5i^^n 
-en»»|g5 8. 5 9&:frl.TSfiT?«S;J*m Ri 

6. 57£:^|gSJi54. 5 5 <»:»I&»I9 5 8, 59$ 
^LT^@JC|5^T^. ^^5 8, 5 9li¥ite^¥^ 
(♦:®54, 55±, i^S«56, 6 7±c^^;5:< 
-^ICJ^^-r*, *SVMij»iHiO^«$tt$i5^5tta 

[0 0 8 41 ^iC, ^^?LMS1©5 2, 5 3-CS«& 
H^g>J-rS (05 (d) ) . 2«:<D^JtS««> 
S I (52/54 
X5 8/5 6, :feci:C;5 3/5 5/5 9/5 7) (DJ:^ 

[0 0 8 51 ^^\Z. m^^nS i 5 2, 5 3^&^W 
»C{^5fe-r^. #?ISS 15 2,5 SO^'^^SWWlCfl:^ 
Xy^y{fVX%\^m^S 8/5 6:|5J;C^5 9/5 7± 
L>^:#ISS4'llfCJi 5 4. 55 ^mn^^lBlSL 

[0 0 8 61 ^^y^At. ¥<^a^^*®54, 5 5£W 
eXh5//1-iLT^as I 5 2. 5 3$S«» 

[0 0 8 71 05 (e) \z\±. i^^mxn^n:s^m^ 

^mz. vit^^i^-\zMmiti^txx. ^jLf\±mz. ± 
^^[z2^wm\zm&^ti^. co\yX%^nti^M{i^ 

[0 0 8 81 ^i&^«E^5 8, b9\ttii<XhBk\f\ 
10 0 8 91 3t^Sffi5 6, 5 7\m-Xti<XhBi 

[0 0 9 01 ^ICOS i^^ES«5 Hi. ^S^dflM 

s im^bx. mm¥m&m^x^t3:\^^m,^Mtix 
mm^s 1 tvxmx^^. 

[00 9 11 

[^091 ; 



(8) !|#li¥7-302889 
Q • cm©P^(D6-f >5"g0^1(D (10 0) 

[0 0 9 2] mmit^%m\mr(ot^f)x;is^^rz,. 

[0 0 9 31 nmme. : 5 (mA • cm-O 
HS^^^jK : H F : Hi O : Cj Hs 0H= 1:1: 
1 

; 1 2 m 
^nms \<Dm^: i o (um) 

10 P o r o s i t y : 1 5 (5g) 

c <o^^^mnnm%^ 4 o o i nm^{t vtt. z, 

ft. ^^?LSIS i±fCCVD (ChemlcalVapo 
r Depos i t 1 on) ffiCiO^ifeSS 1 $1 u 

^. 

to 0 9 4] y-;^;^X ; S 1 H2 CI: /Ha 
:«fxaES: 0. 5/18 0 I/ml n 
iixmtt: SOTorr 

a? 95 ox: 

I^SiftrO. SAtm/mln 
1 0 0 nm<OS I Oi^^^^l^L/c. 

[0 0 9 51 iOi mmi^tmvzmM\.^hQ On 

9oot:-2^^(DiKaa3i$u 
[0 0 9 61 ^^'^t>^tzOx.;\(7>m\z^\yxmmi^ 

\iZi^-\Z-\'^m\'o^^i)^MXtz.liZ,^§.^'^S \ m 

^\^m'r:j^fii\zi»m^btb^mM.\z&Lft^. 2^\z3\ 

[0 0 9 71 "torn, ^nns \m^49%^mt3o 
xmrnityKMy^tcDm^^m. d : 5) xmwvixtA^m 

1RXy^>^Ltt. ¥lgSS I \tXy^>i/tsnr{Z^ 
40 10 0 9 81 f^^HmS i *iKS©KX-^^>^ffl:tCjt^ 

®fc^frt*Xy5">^^a (&+:r>i/XhD-Aefi) 
[0 0 9 9] S im{t^±\Zl iimom^^ 

n^fcmm^s iMiimfSix^rc. ^nms i ©a*?x 

V^>if\Z^^X^m!^^S imiZU^io^it^tm^-y 

[0 10 01 ai§m^©aatj:se?ffis«<Dtem, s 

50 igJCttfrfcttteSifeRStt^A^nTfei^r, a»ft:i|g 
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[oion coLx. ^&mu^mi$^m^mr^ so 
sen^ts immm>x±^<oxm^Mkmtctiz 

[0 10 21 mt&0i2y 5 2 5/£m<!!>^^^$«rofclt 

0 0) mi&Bsi&m. nFmm^'^z^ii^xmmm 

[0 10 3] l©Sfl:^^ft{^T<0^:teDT*ofc, 

[010 41 ®«|ga[: 7 
m^it&fSm : HF : H2 O : Cz H$ OH= 1:1: 
1 

^ffl : 1 2 (^) 
mMSlom^z 10 (tim) 
P o r o s i t y : 1 5 (^) 

(ois^itiz^o^nns i (oii^[m\mmimxmt>n 

Ta. SRnS \ ±lrMBE (Mo 1 e c u I a r Be 
am Ep i t axy) j^lwJ:0^|gas i^O. 5^4 

So 

[0105] aajs: 700X: 

JBE*: 1X1 O-'Tor r 
^^^&:0, Inm/sec 
IS: 9 5 Ot: 

J^SiSSiO. 3um/m\n 
10 0 nm(OS \ OiM^m^Llt. 

[0 1 0 61 MS i 02 m^mt)?i\zmMLrzmm^ 

(0 10 7] f&r)'^t:)itrcO:sL/\<om\z9^vxm.m:^m 
tzm-\z+6>u&:f:^mxfttc^^:iims \ mi>mm 

^itf^^tzmLft^. i&:fu-hizEEii^m^i>ztT 

[0 10 8] ^(7)^, i/i$/^y77-K*e 
i:3 0 5gagKft*^*t®ii^S[ (1 : 5) xmWL^ 

[0 10 91 ^*?ISS i #teacoaxy5^>^fglc^t 



<d) 4$ffli3P7-302 889 

>ifmmt<omKit\ti-<o^m&.±\zhmv. 
[0 1 1 01 r:^t>^. mmEn&m±izo. sumo 

(0 1111 2iism^^^tcfc$»r®ii^<Djem. s 
I M\z\tmrzitm^xmmx^nx^^^. mut^ 
10 ^^tm^^nx\^^zti)^mtintL. 

[0 1 1 21 nmmitnmzhx. ±^cDXig$«iD 
mrz^tizx ^m^nu^mp^m^^^ s o i 

[0 113] (IIJSW3) 6 2 5/tmC!)j?;5?^^J$ofclfc 
fiffiO. 0 1 O • cinOPi825SVMJNIS©6-f>5'f| 
<^|gl<^ (10 0) «||&S 1S«*. HFiSI9r4»fc:B 

[0 1141 KffitoK*WaJ^T<3D2:i50T*'^fc, 

[0 115] mmmm : ? (mA* cm-n 

20 ^m^imm : hp : Ha O : Ci Hi OH= 1:1: 
1 

: 1 2 m 
*?L®S iojp;^: 1 0 iuvn) 
P o r o s i t y : 1 5 {%) 

ft. ^nms l±lrMOCVD (Me t a lOrgan 

ic Chemical Vapor Deposit 
i on) ifclCcfcO^JteSGaAs^l amXfcf:5'4^->^ 

30 ji^^Lft. 0.&^\t&ra>m^^^. 

[0 116] y-X:^X:TMG/AsHj /H2 
SOTorr 

mm- 7oot: 

WiGQhsmwmhm\zm^Ltz.^2(Ds isscd^® 

t«:m^3^t>^, S^S-e^fcSI. 9 0 01C-mK(D^, 
[0 117] m^t>m;L0:^J\\zmm2t^iSt\;Zh 
[0 1 1 81 ^©Sl, ^?LMS I ji^l^SCQ^ffc]^^^ 

^m^Lfc^. ^KWs i sx5^^>i;.75>+fc;D 

^T'n-^l'+^K (1 7m I : 3 g : 8m 1 (D^m I 1 
Ot:TX:y^>ifLfco ^IfeSGa A s ttx>5^>^$ 
nriC^D. #<SSGaAs£x-;5"-;?^h!:^7^fl9«« 

[0 1 1 91 ^MaGaAsO^X^y^^yfiS^lc^r-S 
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17 

[0 12 01 rr^t>^s S \ S«t±lC 1 timcon^^^ 

ofcmissG a A s mtm&Lv^tz. ^fl.® s \ ©s« 
xv^>if\z^^x'h^i&^G a A s m\z\tm^mt\t 

[0 12 1] m^w^m^m\z^^mmw^(D^^. g 

10 1 2 2] mmm2tmm\zLx. ±m(r>xn^iio 

[0 12 3] ^n&witvxmimn^os \s^^m 
u^zt\z^D. immi:ooaAshmm\zi^^x^ 

10 12 4] (||»W4) 6 2 5/zm(D^i5^^J#ojtW: 
fiHiO. 0 lO • cm©P^*5lr>eNi'©5-f 
(0^1 <D (10 0) ^teSSiSMS. HF^jattlC^fe 

[0 12 5) ISaftriE^«:ttJKTOti5DT*ofc. 

[0 12 6] 1 0 (mA • cm'^) 

m&it^mm : HF : m O : C2 H6 0H= 1:1: 
1 

mm: 2 4 m 

^msiom^: 2 0 (;£m) 
P o r o s I t y : 1 7 (%) 

z.o^wi^mmt^m^'¥4oor:x2mmmitLrz. z. 

It. ^a^S i±K:MBE (Mo I ecu 1 a r Be 
am Epi taxy) i£|-i:r)^j6^feAIGaAs& 
0. hiim:L\i9^-^\)V^^Ltz. 
[0 12 7] ^AlGaAsiaaffiii^JlClBSLfcfia 

0 0'C-2^^O^^!iJ®?&L. ft60^:b-li-i&^r:i^t> 

z(r>fmmz^r)mmmm^\z^^^ty'^tiit. 
[0 12 8) f^^^t>'&tzOjij\^me(\2Lnmzvx 

[0 12 9] ^etO«> I ^*S»f$-CX5;5^> 

¥«aA I GaAs«:xy^>^3nTlcS 
¥^1A1 GaAs^X:y5'-;^K:y:/<^:W^^<?:L 

[0 13 0] ^^SA I GaAsCD^X!7^>i/^tr^ 

[0 13 1] t*;5:t>^> iiyX^^±\zO, 5 /imCDJP 
»^^o;fc¥iteaA 1 GaAs)iA«Jg^T€?)i:. 
S I 0S«Xy^>if J:oTt>#<SSA 1 G a A s !i 

\z\m^^{t\tuti^^it. 

[0 13 2] m^m=f'mwmz^^wi^m^(of^^. a 

1 G a A s JaJCttSJ&)a:|gfiXP8tt^X3nT:fe6r. 



m2tmmz\yx. ±mo:m^m^m-:it\z^^m 
s^m^^mwrn^^^mmm^m^^ntz. 

(0 13 3) (^iSWS) Q 2 ^ nm(OU^^n'otz\t 
StaO. 0 IQ • cmOP^fe-SVittNSIcDP^ISiWetZ) 
6^>^S<DSI1© (100) J^i^SS HF 

(0 13 4) wmom,wmKT<ot^iiyxh^ti. 

[0 13 5] ^m^mi 5 (mA - cm ') 
10 ^SiblK^ : HF : H» O zCi H$ 0H== 1:1: 
1 

l^W: 1 2X2 (^r^) 
*?ies i©jp^:^l 0 (/zm) 
Porosity:15(^) 

i:®s«sffi3li35ffla4'4 0 ot:T 1 mm^Vit. c 
omtiz^o^nns I (DiioiHm\mm{tmxmt>n 

fz. m^\ZJ^^Lrz0^ns l±\ZCyD (Cheml 
cal VaDor D e p o s 1 t ! o n) i£ICJ:D 

20 ^■^mmT<Dm^xh^. 

[0 13 6] y-X?!fX : S 1 H2 CI * /Hi 
;^fXiSS:0. 5/18 0 l/min 
^7.J£iJ : 8 0Tor r 
tid^: 9 5 010 

^^!^M:0. 3/2m/mJn 

10 0 nm(OS 1 O2 Ji?&Jg^L}to 
[0 13 7] ms iO» HllriitFJlrffi^LfcSOOn 

(0 13 8] ^J6««ll«)^ftSffltiTIAD-&t)'a:fc«:?x 

;i5^fl.®s i ®d«2/itt>«siU'^xA«=4^iiis 

[0 13 9] ^O^, *?l^S I®^4 95lg^i^t3 0 

%mmtyKm7Kt0m^wt ci : 5) -cM*^b/<cd^6S 
^xy5^>^^^. #^Es i{ixty^>^i/$nfica 

[0 14 0] ##?L©s i ^jeao^xy^>i5fiatic^ 

mtz^vf^jiy^>^m (fB:+:t>^fxhD-Ae§^) 

[0141] -fjit)^* S i m{m±\Z 1 timOF^^h^^ 

50 [0 14 2] mimFf'fmmjiz^^wimmmo^i^^k^ s 
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CO 14 3) (^^^6) 6 2 5 umOm^^nrytcA 
S^O. 0 1 Q • cmCDP^^-5MH:NSI<Z>5^>^g 
(O^KO (1 0 0) ^^SSSiS«^* HFSS9[*lC;fe 

1014 41 mmitmif^tmT(Dt^ox^oit. 

[0 14 5] mmSSt : 7 (mA - cm ') 

m^to&mm : HF : H2 O i Ct Hs OH= 1:1: 
"I 

mi: 4 m 

^nSKOmi^: 3 ium) 
P o r o s i t y : 1 5 (%) 

MM^Bl : 3 0 (mA • cm"^) 

mmit^mWt : hp : H2 O : C2 Hs OH=l : 3 : 

2 

mm : 3 m 

i (Dm^: 1 0 ium) 
Porosity:45 (%) 

^fom^^^m^m^'pA o o'er i mmWi^LTc. c 

CO 14 63 V~X:^fX: S i H4 
4^A'U^-;^X :H2 
ia^: 850t: 
ff;^: 1X1 0-»Tor r 
J5)cgj^:3. 3nm/'sec 

;iox\:f9^->^)Ps\mm^\zmm(tiz^D 

1 OOnm^S iOzM^m^VTz. 

[0 1 4 7J lOa mmmtwzmMhTzsooTi 
mays I Oi ©SJ^^LfcS lS«©^®t*®4af?t> 

(0 14 8) ^m^iio^m^m^^r. fi^^^t>^ft^ 
:ii/\<Dm\zMLxmm:^\^\z-\'j^u^\^^f)li^mArc 

[0 1 4 91 ^0)^. ^nnS l®SrHF/HN05 / 
CH, COOH^<DXy^>^^XmnXy^>^t 

[0 15 01 i^^^iKs i m^^(omxv^>^m\z^ 

[0151] fftt)^. S i JSk{tm±\Z 1 if mO^^S: 



(11) 1fK¥7-302889 

a? 

[0 15 2] m7^m'!'mmt\zj:^mmmm(oi^M. s 
im\z\tmftf3.m^^mtm7^titixf$^'r. mfi^m 
PBmm^tnxi^'^^z.ttm^^nrz. mmmitm 
m{zLx±m<Dxm^mr>i&u i^&mu^mi^m^m 

(0 15 3) mmm?) 025 fimom^^w-otciit 

StfiO. 0 1 Q • cm©PSI&'5VMiNM0 6-f 
(D^IO (1 0 0) ^IS&S HF^4'tt:B 

(0 15 4) liaffc^36^frimT<Di:feOT^':>fe. 

(0 15 5) mmmSL: 5 (mA - cm-*) 
mait0Simm : HF : Hj O : Cj Hs 0H= 1:1: 
1 

: 1 2 (d*) 
^?1©S liom^: 1 0 (lim) 
Porosity:15(%) 

coy^m^mm^mm.^ 4 0 o-CTmppiK^Lt. c 

fc« ^TL^S iilCCVD (ChemJcalVapo 
r Deposition) i^fci: D#i!^as 1^1 (l 

(0 15 6) V~X;^X: S i Ha C li /H« 
3tfXcS§:0. 5/180 I/min 
iixmiJ : 8 0Tor r 

: 9 5 01C 
jiK:&aiS:0. 3/im/min 

30 ^^\z. z:a>x}^i^^zy\^)i.s im^m^mBtitiz^O 
(0 15 7) i^s iOi m&mtwiizmMLftsoon 

[0 1 5 8) m»m^a>^m^m^^x. m^t>'&itK7 
x/\(Dm\z$^bxmm:^\^^-\'^um^m oii^mxit 

40 (0 1 5 9) #?1®S i Qs^iess i h 

[0 1 6 0) •r>it>^. S li^ft:aS±ICl Mm(Dj?;5^^ 
fz. 

(0 16 1) mmm^mmmiz^^mmmmoyu^, s 
\ m\z\mftum§,i^mmx^nx^^i'. ^»^<g 

mizvx±^(Dxm^tSiomu i^8infs.^mi^m^m 
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[0 1 6 2) mm^) 6 2 5Mm®JP*^lfo^ft 
aao. 0 10 - cin<J[>PS*-&WiNSc?)6-r>^S 
(Dl6l(0 (10 0) ^HS^S ifi:^^. HFS«S(|>C::^ 

[0 16 3] B8«ft:^mmTCD^:BDT*o/5:. 

[01 6 41 5 (mA • cm O 

l»ffi^fi!c^lSc : HF : Ha O : Ci Hs 0H= 1:1: 
1 

^ffl: 12 m 
^'4ins\(r>\^?^: 1 0 (/im) 
Poroslty:15(56) 

fc. ^^SS i±tCVD (ChemicalVapo 
r Deposition) i^tcJzO^ISSS i £ 1 m 

[0 16 51 V-Tsi^T. : S i Ha C 1 2 /Hi 

i57.mm: 0. 5/1 8 0 l/mJ n 
:f}7.BEi): SOTor r 
S^: 9 5 0*0 

J^:Bi^: 0, 3//m/mIn 
100 nm(DS S Oj^^f^^t;^. 

[0 16 6] US i02 m^mtwwzm^Lfcs 0 0 n • 

-fr. ^M^ti-fc^. 9 0 ox:- 2mm<Dm^m^b. 

{0 16 7} -eo^. ^?LSS lJi&4 9 3g*Kt3 0 
(1:5) rm\t/uLUi>^(^ 

[0 16 8] #^?L®S i miSB<o^xy^>ifm\zrz 

®llCi5tt^X5'?^>^a (»+:t>i/XhD-Ae 
it) lti^±i|E^T^'6l$]i!li^T&^. 
[0 1 6 9} T^i*:?^, S im{tm±\zi umcom^^ 

-j^>ifK^':>xi>mu&s \m\ztAisi^itit\ituif^^ 
ft. 

[0 17 0] aiam^®^«rj:5»r®li!^(0iK^. s 

im\zftsiitti!^^!^t&imx^nx^i^ir. A»:^m 

[0 1 7 1] ® 1 CDS i ¥)ISSS««8l®^?L^S i ^ 



[0 17 2] mmm9) s 2 s p.m(om^^m-Drz^ 
(DHio (10 0) mt^ASiii^^. HFgr^4>i;:;^ 
[0 17 3] mmitfS^mmT<Dt^ox$>^rz. 

[0 1 7 4] mfigi^M: 7 (mA-cin-») 
ISffi^fi)^^ : HF : Hi O : Ci Hs 0H= 1:1: 
1 

#?IMS 10 (/im) 

P o r o s 1 t y : 1 5 (^) 

<DWtit\z^Ki^iins 1 (DiL<D[^m}mmitmrmt?n 

Tz* #dflSS I ±JC:MB E (Mo I e c u I a r Be 
am Epi tsixy} ^IZ^Omm^S 1^0. S ft 
mXtr5'=^r2^v;^^Stfc. ^^^9¥mx¥(Dmr)T^ 

[0175] 700X: 

20 ZU: ixi 0-»Tor r 

0. 1 nm/s e c 

^:Bj^:0. 3//ni/inln 
3 Sir. rcoxif5^=^r5/^;i'S i ii^ffitcHA^^JCcI: 0 
1 0 0 nm©S i OaQ^J^^L/c, 
[0 1 7 6] f^S I Oi €^®^S^tC^jilcL^c^l»e?^ 
S«<D^ffii?:=&S^a^t>1i-. 4 0 0r- 

2mmfDm^^L. m-^t^^t^iyctsi'Drz. 
[0 17 7] 0x/\3gMtr^s®^^a53ti-, ^nn 
30 s i$»s§ffxy^>^u •?';i^|il7)(039<oj:3lc 

fO 1 7 81 -e<0^> ^?L®S I JiSA!y:7T-H*K 
i:3 0%iaM^7K?^*a:©ig'&« (1 : 5) 
;5:*tea^Xy^>^^f<b. ^teSS ittXy^>y$ 

^?Las \nm^xv'^>if^n%±\zm^^n 

tz. 

[0 17 9] ti^^iins\mm^(omxy'^>ifmtz:t 
40 v'^r^xy^>^mm\t. mtbxf&<. ^nnmoxy 
'f'>ifmmt(Dmiit\t+^i^fm±\zt>^h. 

(0 1 8 0] -Tftty^. S»53^S«±k:0. 5;tmCD 

wsixv'^y^f^zQiryxhf^mi^s I m\z\tn^m.\t 

[0 18 11 mim'fni^K^^mwaskfot^^. s 

\m\z\mfzii.^^^!KmtmxtLnx:^^ir. im^m 
50 ^&fitm^nx\^>^z.ti)mm^tiit. 
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24 



[0 18 21 :SL\L^^^y\)\f^ i 

(0 1 8 3] ^ 1 OS 1 ^i^^wssmmmM^ i ^ 

10 18 4) (lilif^lO) 6 2 5Mm<Djp;^i^S:Jtofc 
iti^^O. 0 1 O • cmOPfl^^tr^ltN^OPffi^e 
oe-f (10 0) *^SS iSte^, H 

[0 18 6] mgSSS : 5 (mA • cm O 
Sffifl:fiJc^«t : HF : H* O : Cz Hs CH= 1:1: 
1 

^15: 12X2 (5^) 

*?LSIS 10jP*:^l 0 (am) 

Poros I ty : 15 («) 

OOTCTll^KKikL;^* 

^. m&\Z%^\.1t§rK1S.% I ±»CC VD (Ch em i 
cal Vapor D e p o s i t 1 o n) ^JC<i: 0 

(0 1 8 73 V-7s^7. : S i Hj C I j /H» 
;tfXiSfi:0. 5/18 0 1/min 
^T^mij: 8 0Torr 

iSM: 9 50X: 

^i^ii^rO. 3amXmin 
10 0 nmOS i OzM^J^^Vfc 

[0 18 8] ms \02 mmstm^zMMVTts 0 0 n 
ti-?=ns*3^t>-fr. mM^'^Tdk. 6 0ot:-2^w© 

[0 18 9] '>xA^ffilC^dfL®®S:^ttI$1^. ^?L© 

[0 19 0] -e<?>«* ^?IHS iia^4 9%*lllft3 0 
%3aK{t*35E*i<Djg^fflt (1:5) TmttA/b>i*t^ 

[0 19 11 i^^^nms i ^ieii0sx-/5">i5fgeic5t* 
•r^xy^>i)^]ggfl[tt. mibx(&<s »KmMo>xv^ 

[0 19 2] -rufy^. S I ^{m}L\Z 1 Aim0jp;5^>& 



iff 



1 0S^X5/5^>if;cci:oTt>#ii$ss i mz\m^^ 
(0 1 9 31 ^im=f'm!m\z^^mmmsio>f^^s s 

[0 19 4] Xlfi5':^v^Jl.S i lailffiCKIfc^Si&J^ 

[ 0 1 9 5] 3^ 1 CDS i ^j^assjtas^HHs i 

©S i ^jieSS«t UTfi!fflLfc. 
[0 19 6] mmmi 1) 6 2 5 umaym^^^'otz. 

itgKo. 0 10 • cm0)^mh^^>unmob^>^ 

g<D®l© (10 0) *jefiS ISS^. HF»|jI+t 

[0 1 9 71 llffi^^miJ&lT0^:feO'e&ofc. 

[0 19 8] ^m& i 7 (mA • cm>0 
mmitfm^ : HF : H2 O : Ci Hs 0H= 1:1: 
1 



4 m 

P o r o s i t y : 1 5 (36) 

3 0 (mA • cm O 

HF : Hi O : Ci Hs OH= 1:3: 
2 

^ra : 3 m 

^@S iCDi?;??.: 1 0 ifim) 
Porosity:45(%) 

c:<oS«$K^^H^4'4 0 0t:TieraaffcLfc. c 

tz. ^KnS \ ±\zCVDmz^r)^f&^S 1^0. 3 

[0 19 9] y-;;^;^;^ : S i H4 

mSLi 850t: 

Bi}'. 1X1 0-»Tor r 

J*:&3iJ[:3. 3nm/sec 

40 10 0nm(;>S I Oijg^ri^J^L/c. 

[0 2 0 0] as lOf ©^ffii^mffiJctfeSOOn 
miOS 1 Ot ^€l^^l/;&S i £:£cD^M^^£^'&t> 

It. 7 oo'c-2^KoiR^8^u Ai; 

[0 2 0 1]%! (hh^^\t%2y (o^mz^vxm2 

(«>5Vi«ssi) ©s«JC7K¥;^iS)Jc:^<&mrctc^ 

[0 2 0 2] ^a>'^. #?1®S iM^HF/HiVOa / 
50 CHa COOH^(0:SLy^>ifmxm^X.v^>if't 
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[0 2 0 3] 4^^nns im^^omxy^'ymizft 
1 0 2 0 4 J tj^*)^. s i mitm±iz i u mom^^ 
it. 

[0 2 0 5] m^mTmimizj:i>mmfsm(Di^m. s 
I mzitrntzix^^^mmx^nx^^r. jmum 

[0 2 0 6] x\^^:¥i^^)vs i mmmiz^^m^m^ 

(0 2 0 7] mi OS i mm^mmm&^jims i ^ 
Mi^Lx. nmsii(os\m^M^^tLxmmvit. 

[0 2 0 8) (mmMl2) S 2 5 urrKDm^^^-Drc 
ftfiiaO. 0 1 Q • craCDPSIab^lifiNliCD5<>5^ 

m<of^i(D (10 0) mi^&sim^^. HFrnrntptz 
[0 2 0 9] mmit^mmT<ot:^r)x$^^rz. 

(0 2 10)««Sft:7 (mA-cm-*) 
m^it^m : HF : H, O : Ci Ht OH= 1:1: 
1 

i (om^ : 3 (urn) 
Porosity:15(5^) 

ismwm: 3 0 (mA • cm'*) 

m&it^^m : HF : Hi O : Ci Hs OH= 1:3: 

2 

l^ra : 3 0^) 

icojsr*: 1 0 (um) 
Poros I ty:45 (%) 

c:<oSffi$K*^H^1>4 0 0t:i?i^KK{bLfc. z 
[0 2 11] V-X:«;x: S IH* 4 

mst: ssox: 

ffi:^j: 1X1 0-^Tor r 
fife^i[: 3. 3nin/s ec 

1 0 0 nm(DS i Oali^r^^j^brc. 

[0 2 12] mS iO, Q^®^Sijfc:^jSL./£:5 0 0n 



(W) 1i^l8¥7 - 3 0 2 8 8 9 

[0 2 13] o:K/\^m^^iinm^^m:^^. ^Km 
s i (omiRx-^^>ifmz^r)mmti^^^nns \ 

[0 2 14] ^^IMS i l^HF/HNO, / 

cHs cooH;^(Dxt/^>!fmxmnxv^>^^ 

[0 2 15] #^?iHs i*tea©Kxy^>ii^flacic;^ 
i^t^xy^>^m&\t. mibxi&<. ^^unmiz^ 

[0 2 16] rtsit>^. s J n{tm±\z i um(om^^ 

[0 2 17] mi&m^mm»\z^^mmm^<oi^^. s 

&m^m^ttix\^^^ z ti)m^^nft. 
[0 2 18] xh:^^z^^)irs\mmm\zm<m^m^ 
i^fi < x^mmo^^mm ^nrz. 
V [0 2 19] mi(Dsim^^^iimm^nsi^ 
^^vx. nmmi<Ds im^m^tvxmhrz. 

[0220] 

9^f)^t>itxm0i^nrcM^^0^iimmx^mu u» 
[0 2 2 1] z.n\zmxx. f^^^t>iixm^^tvftm 

[0 2 2 2] ^Tz. ^^mz^ti\ts mm^^ otsi© 

f^^m^n^5kx. i^ft, mm^. 
(om^z:^\i^x^mvt:.^(^m^&i&Q^^m^m^^^:^, 

[0 2 2 3) ^fz. ^^wjcctntf^ soim^^^ 
^ i^mm^^^m-^mzh. i^mtisos^. sim 

[0 2 2 5] l^it. *S^^«ca:n«, S{#:o^®ic^?L 
O«*:p»C2tt©SiJ«)S<*Sfi40^t)-fr&ft. SJIB^H 



-654- 



m 



(15) 



#^¥7-302 889 



CO 2 2 6] -r^feb^, ^xm\z^n\t. mis^iz&n 
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10 2 2S1 ^fc. so\ mi&(oizmmmm^^i^m 
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